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A tachment

U. S‘ SU R.
Economic

Lspects of Russian ater Power Installations and FPlanning

Junc 1958
1. General
a) On the invitation of ..S. P.LVLENKO, U.S.S.R. Minister for Powcr
Stations, a group of #ngi.necrs visited Sovict Russia from 25X1

3rd Junc to 27th Junc 1958 on an inspcction tour of wetcr powcr institutcs

and water powcr plants in opcration or under construction.

b) The zroup went to M0SCO7, LENINGR.D, ST.LINGR.D and Georgia end
~rmenia.

e) Long distence trevel was mostly done by eir in TU 10k aircraft.
2. Watcr Fowcr Flanninz

e) 'Hydro Encrpoprojekt!, cmployinz scveral thousands in its various

projcct doprrtments, is the contrel plemning orgl | for tho construc-  25x1
tion of hydroéélcctx:ic power plents. It has o HQ in MOSCO/ and cight
branchcs in thc country (LENINGR.D, KIL.RKOV, TBiLISI, EREV.N, T.SEKENT ctc.)
b) There is also 'Hydro Projckt', another planning org in 25X1
10SCOV vhich solcly comcerns itsolf with river problems. This org

wios rcsponsible for the KUIBYSHEV, STALINGRLD and Volga projccts, ©s 25X1
well as largc scalc plennin; for multi-purposc instollations on the rivers
Yenisscy and .ansere in Sibecria, which involved problcms of irrigetion,
hish watcr protcction, navigation, powcr output and town construction.

3. MOSCO¥W end .rce MOSOOYT

The group visitcd
a) institutcs and laboratorics dceling with problecms on hydro-

clcetric power and weter courscs
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b) 'Mos Encrgo' institutc which hed & lond dispatcher for MOSCOW
district
c) a new 400 KV transformcr station ncer MOSCOW, into which powcr
ot 400 KV is fcd from KUIDYSHEV (in futurc clso from ST.LINGR.D),
transformcd and then pessed into the MOSCOW district [rid.
d) the MOS%VA—VOLGA cenal, built in 1932/3k4, primerily to cnsurc
MOSCOW!'s watcr supply by pumping 100 cbm/scc. from the
Valdai mountain ranze wherc the Volga has its sourcc, into the
cenal. Carricd by o systcm of locks, the additionel wetcr is
fcd into an nrtifidel lekc ncar MOSCOW. Its contcnts is turncd
ovcr twice per onnum for the supply of watcr to MOSCOY. Sc-
condly, thc cenal with its lerzc surface and woodcd shorcs
scrves ns a rcercational erce and thirdly as o mcens of trans-
port.
L LENINGR.D
The group visitcd:
a) The '411-Union Institutc for Hydro Tcchnies! which crploys
17 profcssors, 11l ;cicntists snd 298 cxpert cnginccrse .11 espccts of
powcr plent construction, including hydro tcchnolozy end soil mavhanics
arc studicd. Intcrcsting cxperiments with modcls of Francis turbincs,
170 Mv, 125 r.pem., runncr diemctcr 5,500 mm, hcisht of fall 81 m, werc
cerricd out for futurc installetions for Chine. us o speeicl feature an
cxperimental sct-up was shown which crcatcs water waves up to 20 cm (and
letcr up to 50 cm) for the study of suitebility of shorc fortificetions
ageinst storms.
b) The 100 ycar old LENINGR.D Mctel .orks. This plant cmploys
15,000 mcn to mckc watcr turbincs.  lost rceent production includcd 42
large Keplan turbincs for KUIBYSHEV end ST.LINGR.D. &% prcsent drawing

board work is donc for %&ﬁﬁivcr iNGLR. in Sivcria, the

/lericst
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lerscst Russion hydro clcctric powcr stotion schedulcd for construction.
It will hove 15 Prencis turbincs of 200 MW cech, 125 r.p.m. and about 100 m.
hciszht of fell. -nnunl power output is to vc over 20,000 million KTl
Thc scme typcs of turbincs arc elso plenncd for KR.SNOY..RSK in Siburics

Stcom turbincs produccd at this plant werc of normal typc, i.ce 150
My, 170 rtmosphcric pressurc ond 550 dcsrees Cclsius. Stonm turbincs of
300 16 were under devclopment ond it was hoped to construct units of 500
to 600 lii, for ov.r-criticnl precssurc ond meximum tcmperaturc, within six
Or Scvcn ycors.

¢)  thc LENINGR.D clectro-machinc plant 'Elcktro-Silas', cmploying
over 10,000 mcn. It is the largest factory for the construction of
clcctro-machincry. Iiydro zen.rrtors, 105 ild rnd 6342 repen., for ST.LIN-
GR.D werce undcr construction os wcll as onc turbo gencretor for 150 1L/
Turbo cencretors up to 25 Mi were air-coelod, over 25 47 lydrozen~coolcd.

. turbo ~cncretor of 300 iV undcr devclopment had hydrozcn cooled tubular
conductors.
5. STL.ILINGR.D

2) The eir trip from EREV.N to SILINGR.D was mndc vie ROSIOV os
the runvay ot DREV.N wes not long cnough for the TU 104 eircreft.

b) The group visitcd thc hydro powcr station which is under con-
struction on the Volza, somc 25 km up-river from SL.LINGR.D. When con-
pletcd, it will be the larzest low pressurc powcer plant in thc world, with
an annual meen output of sbout 10,000 million Kulin  The following deta
wes made ovaileble:-

i) |:|wctcr 12,000 cbrysce, ncen hish wetcr 60,000 cbm/scce 25X1

ii) 22 Kaplan units of 105 Mi cach mcen hcizht of frll 26 me

1ii) 28 weir nperturcs ot 20 m inside width with simple flat sluiccs,

10 m hizh, edcqurtc drrmin; rczuletion by pulling or inscrting

locking plotcs by mcans of & li;;hf cranc, opcretcd from the

weir bridgc. SECRET /iv) oss
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iv) Length of dermingz 600 km, demming contcnts 33,000 million cbm,
runncr diemcter of turbinc 9300 mm, normel cast stccl turbinc blades with
chromc nickel stccl shect of 3 mm thickncss welded on os rceinforcement.

v) Each suidc venc fitted with smrll oil scrvo motor to suarsntcc
closing of vencs when turbinc reccs.  .lthoush results with this method
in KUIDYSHEV havc not been setisfectory to datc, furthe: tcsts te improve
mcthod arc in prozrcss.

vi) scnerators arc fittcd with customery chain treovel,
cxcitetion comcs from grid-stccrcd rcetificrs which arc fed by o weve
generator built into the mein mechine unit; cciling voltesc is four timcs
cxcitrtion tcnsion, speeinlly hirh scleetcd and in keeping with rcquircments
for stebility of loand trensmission of 400 XV and st about 1000 km., nlso
built for cxtremcly smnll rcactonccs.

Known bers uead for stotor winding arc not in mice Jjeckets, but arc
insulatcd with mice bends under usc of ~spholt instead of shelleac for
binding.

vii)  a ncw township bearing name of VOLSHSKY hes been crented for
the 35,000 mcn cnzrccd on the projcet, including theatres, culturel insti=-
tutions, indoor swimmin; pools ctec. FPrcscnt plens cnvisago building of
sbipyards ond othcr factorics with a total populction of 70,000 when power
plant construction is complctc.

6. GEORGL..

The group visitcd:

) 0ld hydro powcr strtion 'Sages' on river Kurs, which zon-
stitutcd stort of hydro power construction in Georgin.  The plent hed: -

1 Russian Frencis turbinc of 4 I,

3 &rmn 111 1 "n h. "
1 Russion Kaplen " 12 ¢
25X1
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b) hydro powcr station Chranges I with:

meximum gross heizht of fall 430 m

—‘watcr 30 cbny/sce, 25X1

220 GWH annusl output.
¢) hydro powcr station Chranges II with:
cqualising basin under construction,
Satcr 46 cbm/sce 25X1
aqross heizht of fall 330 me
2 Frencis units of 55 MJ cach
380 GWH.

a) tSemzorski Caseade! on the river IYORT with its choin of hydro
power stations. Onc power stetion of 10 MY undcr construction will, in
conjunction with an certh demmcd annual rcscrvoir of 300 million cbm,
rozulate the flow of thc IYORI river which is from 15 cbm/scc to 500 cbny/sce,
and then irrigatc larcc arcas for the purposc of land rccovery (50,000 ha).
The throe power stotions below the 'eoscade! have becn instelled for o total
output of 40 M.  The rczulated river flows into an artifiecicl lakc of
scversl km in length which has been constructed ncor TBILISL to scrve os
reercetional arca for the town, to improve the climetc and for purposcs of
efforcstation.

c) 'Grus Encrgo!, the instclletion for the supply of power to the
Georgia lond gride It had a load dispetcher, operating on thc samc princi-
plec as the onc sccn ot MOSCO/.  IHcrc mention wes mede for the first time of
a frcquency cepecity regulator. while 1lend zrids opereote indcpcndently of
cach othcr in the U.S.S.R., Georgin is supplicd with powcr over & 200 Kv
linc by Jrmenia which rcequircs somc form of fregucney cnpncity rcgulation
by having & Georpian powcr plent adjust its frcquency so that the powcr from

irmcnie cen be token over. Frequency maintcnancc appears to be simplc es

SECRET Jrengos
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large mcdium pressure instellations arc cverywhere where mechine units, in

part rcmotcly controlled, arc switchcd on or off to maintein the desired
frcquency of the land gride Normel synchronisction is herdly known in
Russin. Machinc scts, brousht up to revolutions without cxcitotion, ara
asynchronously linkcd to the -rid via en output switch and only oftcrwerds
cxcitation is only subscquently zivene

£) thc wator laboretory at TBILISI where ot proscnt cxperiments
arc madc with o weter lock of ncw shape for mcdium pressurc installations.
Te L RMiENT.,

a) Tho group visited the Scvan Lekc with its so-cnllcd "Rasden
Coscrnde".

b) The Scvan lakc, lying sbout 2000 m ebove sca lcvcl between
mountains of 4000 m in hcight disposcs of & gross heisht of foll of 1000 m,
with ZREV.N about 1000 m. sbovc sca level to thc SOUTH of the lckc.  This
£211 is to be workcd on ninc lcvels, partly complctcd and portly under con-
struction, ellowing for & flow of watcr of 70 cbry/sce in upper lcvels and
62 cbry/sce in lowcr lcvcls, diverting on the wey 8 cbm/scc for irrigetion
purposcss  This wetcr corricse roplaces the former naturel outlct of the
Resdon river. The ceseade is to producc about 2500 GUH at «n installcd
copreity of about %25 My ot a cost of about 1750 million roublcs, inclu-
dinz; 500 million roublcs for ronds, rail, scttlemcnts ctce  Thc Resdan
cescadc has o copreity of 5000 ycor hours. Only the three lowcst lcvels
arc not opcr-tcd durins the summcr, bccausc all\:’watcr is diver- 25X1
tcd from power zencration to irrigation. .nnual watcr carriszc of cascadc
when complcted will be 1200 million cbm at the ratc of 1 cbm of wetcr
supplying about 2 ITH.

c) The flow of watcr into lake Scven is cstimetcd at 770 millipn
cbn per ennume  innual precipitation over the lekc is celeulatcd ot 550

million cbm per annum, thus meking o totel of avout 1320 million cbme The

CSECRET
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surprising fcaturc, however, is thrt at prescnt outflow amounts to only
50 million cbm and sccpege to about 60 million cbme  The diffcrence of
some 1000 million cbm is ascribcd to cxtreordinarily hcavy cveporation.
The leke surfrec is nbout 1400 sq.kme. and only a smell port of 280 sqe.km.
has & depth of 100 mctrcs or morce It is plenncd to rcducc the lakc sur-
facc by one metrc cnnuelly to a totel of 50 mctres, in order to rcduce
cvoporstion and to bc ablc to take the wholc of thc1200 million cbm watcr
eerriage without rcducing the leke level. Scicntific institutes, dealing
with thesc problems, cleim that this opcration will wot have on adversc

climntic ¢ffcet on the countrysidc.
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